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Abstract of JP2001217072 
PROBLEM TO BE SOLVED: To provide a low- 
cost and high-resolution EL display device. 
SOLUTION: Pixels 102 containing an EL 
element with a pixel electrode 105 connected 
to a TFT for current control 104 are set in array 
on a substrate, and on a counter substrate 
1 1 0, a light-shield film is formed at a place 
corresponding to the edge of the pixels 1 02, 
and a color filter 1 13 at a place corresponding 
to the pixels 102. This light-shield film 112 
makes the contour of the pixels clear, enabling 
a high-resolution image display. Further, since 
almost a whole production line for the liquid 
crystal display device can be diverted for the 
production of the EL display device of the 
present invention, the capital investment is 
small reducing the total production cost. 
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[0 0 2 4] CCT*W8«ITffl^«ELBCD«Bttft 
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TV>«. &»©#»Tttfi«B©»v»#fi#B3i;£ttT 

9T. BBBfifciOBSnfeafttt, ■*>*»*©** 
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f ©**»L<ftoTL3;5. 
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BdtUfcB^owT**. *7-7^;^-*»6fi>ue 

fr»*fi. BfeRtfBfiWB**'** h^*B?ttB*B 50 
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l». *&. SftKl 1 2tLT«. BftB*K»*-#> 
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«*>6BBSBB-rft^t««T€rft. *BfS 
B©ELB»BB©BBa. *f. ELB^tBBBt 
©Wfc. iS^«Sl 0 5©BM1 1 l£»-f JcSfc&ft 
Ml 1 2*K*t4j*T**. Hftt ± D HBM©BBd* 
BJHgftfc©tft0. BB«fflftBBB**^Btftft. ft 
*. ^©^m«*f^a«l 1 OtCjSTtKl 1 2 36«»»6 
nT^ft£tK<fcO£Dft#)£T&(3. / >ft<tfcffi7t 

II 1 2**Bt*6nT^ntf#6n-SBBT*4. 

[0 0 3 2] B%R1 1 2W*7-7^W- 

1 1 3«MI^««1 1 OtCiglt^ti, 
1 OttELB : FS:ELB : F©^Jfb*«l*J-rftv'-U>^ 
UiLTOii^fctiaS. B3KK1 l 2^^7-7>f 
;|/^-l 1 3*7^x-f 7"vh"J^^IS«BCBJtft 



( 5 ) 

7 

[0 0 3 33 Sfc, *M©J:5l: t 1 0 

\zm%mi 1 1 3£tStfT, 3 

6 K» AS* i 7 £ x w 7t h >J * 7. Sffi t £ 

[0 0 3 4] 6U©J;3t. *B58M**lfi-r*IltK 

£ o s«T**«fcH««jj*&iiriB t-r * E L 

[0 0 3 5] 

BE9J©S«S©»1B] *5BWO*JSO»JBlC"3V»T. 0 
2. B3t»l>TKWt5. H2fcwLfc©tt*«369I 
T»*EL«*S«OB*«©»fffiHT*«). 0 3 20 

(A) tt*-©±ME, 0 3 (B) tt*©iai&*J«T?* 

SB **»rt3n*. ft*. 0 3 (A) £A 

-A*T«»rUfcWfiifH3ft»H2fc«a-r*. ftoT0 2 
RtfH3T?#a©8F*&fflHTH*©T. jgHiSoEBS: 
&m?ZtBk^. 0 3©±B0T«-t5(7)ia^$: 

[0 0 3 6] H2t*^T, 12«Tifc£ 
ftS*&&K (KT, T«Ktv>5) Tabs. ££i it 
LTtt3tf5Xa£«. if5^t55y?7S*. S£S 30 

JBH5 

[0 0 3 7] T*lll 2 

*<, E**«K:J4K»tft<T"b*toft«f». T«l 2t 

h. ft*. *W«»t*irJT rjts&s^trjifejgtBij t 

it^mm (S i OxNyT^£tl5) ft<2fJ£»i, 40 

[0 0 3 8] *fc, TJtDli 2K:ttj»ss*&«pfc**i: 

t C«fc 0 T F T ©8if&£?gfft$it-5 Z t \tT F T <D'£1t 
[0 0 3 9] £irT«H*flK-0©TFT£^J&LT 

2 o i\t^ y?>tfmnt¥tisxmm?*TF 

T (EtT. X'f •y5 L >^fflTFT£^-5) . 2 0 2IJE 
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IBf-STFT «ftMWBTFT&fr>5) T*& 

0. t'%5 i bnft*Jl'STFTtMSnT^5. 
[0 0 4 0] n^**;i/^TFT©Sl^a£#fiiE£ttp 

SjSt-fcfcTFTlM XBnft*;HTFT©W 
S<T«*. *©fcfe, n^^STFTftWllEIWW 
fflTFTtLTfflt>fc»*»*«»C!>#3»iiaw»Jt<ft« 

[0 0 4 1] p?-v*;PS!TFTJ4*y h*+U7ttA 
**» ft ST. *7*8M*»ftH t Ho fc*Jj«J&* 

fcoT, ;Wy^>^fflTFT<hLTflH>S0H>mSit$>J 

Uft*«6*B«WT?tt, LDDSt©ti*ft&e 1 tfc 

OI*rtOT F TiT* n f t *;H!T F T t LTV>4 

[0 0 4 2] fcfc'U *««MIC*HT, X^y9->if 
m T F T t««EMffffl T F T 5 n ^ V T F T fcflt 

fflTFT^fflHS^fbRTtlT?**. 

[0 0 4 3] T.'f 7f>^fflTFT2 0 1 «, V-Xffl 
«13, HH>S*14, LDDS^l 5a~l 5d. 
*»*^tt*««l 6Wft^««l 7a, 1 
7b£Strffittl. y-H«5»Kl8, y-htt@19 
a. 1 9 b, BlS^«fe#K2 0, V-XEi2 l&tfK 
FK>II2 2$r#LT^fi£$tl€>„ 

[0 0 4 4] ift. SStC^-Ti-plC, y- Miff 19 
a, 1 9btt»JOt#» 9a, 19b<t0fc<S 

JSttfttftt) T»lfcSftfcy-hE«2 1 HCioTft 

a»fc»«*nft^;n» , -H(iifitftoTH*. ig 
is, ^^y-h«js«WTft<, h'jy;py-h«is 
ft fHb^sT^y- h«t* (iajiiKiftttsnfc^ 

«±©^ J r*^^«S:*TSffittH^^tf«3g) 7? 

>^Sf2 0 i %v)l?>f-hm7&t?i>zt\z&r)* 
[0 0 4 5] gtt«ttilSfli»jfi*$tJ##^l8lT 

■ti 8tta***tnMWT»*-rfttfjsifr». *fc, y 

[0 0 4 6] M7f>^TFT2 0 1Ci5 

HTtt, LDD®*1 5a~l 5d«, y— h*feStK 1 8 
S^uy-Mil 9a. 1 9bi«ft6ftHJ:3fcia! 

tts. £©±3ft*att*7*«ttfc«*-r«±T## 
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[0 0 4 7] fc*S. ft^Mi^tLDDSatffl 
Sl:t7t7H« <^ + *;i'#JSlIl*£H-fcJ«J6©¥ 

*;wbj*«*©m \zmi &nfc»»**«* 

[0 0 4 8] 6U©J:3K, y;W-MI1otft 
*■*©*< vf 1 ;"**** 2 0 ltl/Tffl^5utl:J: 
D, +#K:*7«S!tffi©ffi^7,'f y=f->9% J t*-$km$ 10 
SHiOTtS. ■?-©£«>, #BB¥1 0-189252 

fflfMj t f t ©y- h ns&ms l p s . 

[0 0 4 9] fclc. m^*il«fflTFT2 0 2 tt. 7-7, 
M«3 1. KU-f>««3 2, LDDfi«3 3Ri;ft 

*;wBi«fli«3 4s^?j«ttJi. y-Mft»Bti8, y 

mcFl^76E$l3 7£# LT^fifcStl*.. fcfc, y- 
h«S3 5(i->>^y-h«jg<i:^^T</^^ 20 

[0 0 5 0] W2\Z.7P.S M7f>yfflTFT 

© h >\t%m/mfa t f T©y- h c»tt*nx^ 

So *#»CBi««»fflTFT2 0 2Cy-Hg3 
5HX'f7f>^TFT2 0 10HW>S«1 4 i: 
FK>E8 (ft«E«£ 2 2 5^UT«m 

ttfc««SSn-o>*. y-xEI3 6titlM 

H212 csa^ns. 

[0 0 5 1] *«EM»fflTFT2 0 2BEL^2 0 3 
tt#*U<&lr». -^©fe*. S»i©J»fflTFT2 0 2 IC 

a»&««#«ft&v»«fc'5fc, T-^uft (l> \t&tb 

0. 5-2 mm (#$K«1~1. 5 Mm) <h&-5,fc5 

[0 0 5 2] 6U:© lit <h. El 9 fcjjVTJ: 5 

It. X^yf/^fflTFTCft^g^Ll (ALL 
1 =L la+L lb) . ft^SSWl £U WftlHfP 
fflTFTOft^fiSL2, ft^i^W2tLfc 40 

Wllifl. 1 -5 urn (f^aWtlttO. 5~2m 
m) , W2140. 5-1 Otfi (ftS«Ct42~5Mm) 
ttSCWJLK ifc, LlliO. 2-1 8 Mm 

(ft^WKtt 2 ~ 1 5 m) , L2lil~50/iB (tt* 
0-3 0 Mm) fr*©«J0*UV>. fflU * 
■*WttK±©»ttfcB3t*n4'b©TttftK 

[0 0 5 3] £fc. X-f7f>^fflTFT2 0 1l;M 
£*l-5LDD6I$©;B£ OH) 14 0. 5~3. 5 Mm. 
ft*#)l~tt2. 0-2. 5 Mmffntf&<^. 

[0 0 5 4] 02»'^UfcEL^^Btt, ®«t 50 
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MSTFT2 0 2C*5tiT, K K >W$. 3 2 t^-V 
*;HBJ«fi*3 4 t©IBK:LDD(l(«3 3tfttl*&ft. 
fi-p. LDDMS3 3 *ty- MftfcBI 1 8&^LTy- 

[0055] mm.ummTFT2 o 2«. els? 2 0 
3«*#stf*fc»©*«*tti&-r*£WKM;:. *•©« 

^**S!l»bTKi@«*5rnIteiT5o ^©fcfe, left 
Z>m$. 1»I^1TFT2 0 2Sr3T7ttlitbT*< 

[0 0 5 6] *7 h + t'J7ftAl:J:5*fl:l:Hbt 

L DDl«t#*y- H«ffiCfitaTUS 5 <t*7mffit 

6&t»LDD««Sfi5«Jlc»^*tVi5«aa:*jfiKJ: 
oT. *y h*+U7»*fc*7«8M#«£*RI«N:: 

[0 0 5 7] £©»#. y-Hil:l&o)tLDDia 
©g£«0. l~3«n (SifiKHO. 3-1. 5m 

*K fi*#Ttt*vh*+U7€te±*4»*i&*fJ< 
«©fi£ttl. 0-3. 5Mm WtKttl. 5- 

2. o/im) tc-rn«Av=>„ «-r#*t+»a««s«E 

[0 0 5 8] ±E«jSfc*^Ty-h«atLD 

pfc*. V-*««3 1 t^+*JI'»rt*«3 4t©W 
fctt«ttt&V>;&j&t#*U». ««WWBTFTH:*-* U 

7 (j:;:t«*f) ©«n**i6ia««cH-Tr»«© 

[0 0 5 9] »U54*«E***<r*t^5« 
jfi*6Sntf. m8S$iJ»fflTFT2 0 2©ffittH 

t-v^ms***) ©wpsjp<-t* «SL<B5o 

-10 0 nm. 2b{~»£L<«6 0-8 0 nm) 
fcW#)T-&5. ffitC, 7s-f-y^>7"fflTFT2 0 1 ©* 
^J4*7«*«ft/h*<'r5i:^'5«j«*»6JMitf, S 
141 «*fc?+*JHBlS«*) ©BtJ*£»<-fS (»* 
K*4 20~50nm. $ b< (42 5-4 0 n 

m) iltt>^ra&T?*S. 
[0 0 6 0] *C, 4 ll4Stl/V;> a 
0. BUPtel 0 nm~l Mm (»^t<J42 0 0-5 0 
Onm) i-rntf£t». «*4iLTt4. d»«^trffift 
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[0 0 6 1] S^SSfcOlIibTIl B 

*) . c (R*) . n (£*) a»sa«nfc4>&<tt> 

-3ffl%$t, Al (7;PSn7A) , Si G£X) . 

p (U » ^6atf*ifc^a< tt>— 3«D7c*t*^tr 
IHMJt*«3Stf5ft*. *9*.«. Sffc7;i/5^.-?A (Al 

xNy) \zttmt<nz>7)i>s.-v&<D&im> mt&m io 
(s i xcy) Kreasnsg*©^*. g{t£$ 
(sixNy) icft*an*«*©SMt*. &it*<ym 

(BxNy) fcft3S3*l4*£*©S<fc*. 'J Xfc*7 
* (BxPy) Ktt*3ft**£*©U>flS**fll^<& 
dt*tpI^trabSo Sfc, KlbT^sn^A (A l xo 
y) Cf^*$n-57^5r:^A©K^i»ttite«^2 
OWm-'K-TSO, #*L,V>#W©— ft 
*S. ±fia3tttttt»C*^T. x, y«ffi*©ggcTS 

[0 0 6 2] ft*. ±ffi{fr&!»fcffi©7cJ&£ffl*£;fo-& 20 

JOLT, A 1 NxOyT*Sn*SEfl:Kfl:7;PS^^A 

sjflnszt'bwc**. ft*. ±E*ft*fl:7;P3 

-C?AfC*^T, x, ytttt&CiggrC**. 

[0 0 6 3] $#MB86 2 - 9 0 2 6 O^&SStCfE 

«*nfc**»Sffl^*^i*»T#4. IP*i. Si, A 

1. N, O. M££tf«ig:BI (flU Mttf&±^7C*© 
4>ft< 8. (f*KBCe (-fc'J7A) , Yb 

WyriPt^A) , Sm (IhT'J^A) , Er (x;P 
t*7A) , Y WyHJtfA) , La (7>^» . G 30 
d Ctf F'JntfA) . Dy (^7.7'nv^A) . Nd 

[0 0 6 4] y-f-Vt^KWISfcttT^yr 
(WK^-V^^HCfWtOiS^t)©. ^ 

[0 0 6 5] *fc. ±Ettf^*«to$ro*»sfcs* 

fbli*IISI (S i xNy) *gfllgMb3i*l8! (S i OxN 

y) ) tSr«S-r5c<h(i*^Ta&-5. ft*. ±Eg{b 
&*KXttSMbSMbasM!tfc*^T, x, ytttt«©SE 

[0 0 6 6] >3>K4 1 ©±K»4, § 

TFT*«5«k5ft»T*2«|BWftlWJ| WSftfltt* 
oTfeAW 4 2«U TFTfCckoTT*££lS:3l 
©¥Sfc*fr3. H2JIIIIKHR4 2&UTU:. ^ffiSJ 
»***#* K. tf'MSF, #'J75K. 7?UJk 
BCB W>'/^D^f» «H£JHr»*£AK #J 50 
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[0 0 6 7] &2HHfcMR4 2 fcioTTFTfcJ:* 

e l K»t»fc«>. »«*wr s utci 

[0 0 6 8] 4 3ttj£#tt£*T3iSflMTft5 

H*«® (ELSH^OttSfcftar*) rfcO. H21 
RMUHR4 2fttfflll^y^— >9 >JBI4 l i:n>^ 

^xmmmmm tft2 0 2©fh >sb^ 3 7 \z&m 

[0 0 6 9] H*«ffi4 3©±tCtt7^*'Jft-&«)4 4 
<iLT. 5~1 0 nmJP©7->'fk'J5 L ^A!l^iftelC 

a«jrr # * t e li &nte srr n tatTii-ft < &oi 

fc»J*SftT"bW«4ftH. 
[0070] ^(CEL14 5*«»J«S*l*. 

*. #UV-3R#fl|«||tbTtt^»©*6iJ)*#»* 

4 5tbT«*jift#ir«t»*js«jEa»aMi-<»« : Fii 

3l«ta*^t>-&fcaJi«ifi©*39»383ta4*»4*^t)© 

*«a*UV». XK>:i-hi£Ttt#«»ffl|fcELJIfcfc 
S***«*E-&L-T&:rr<&©T, T*K:^«*R*» 

[0 0 7 1] *m*B1ttm**Z.tQ"ClS&1tittS&tt 

vy (ppv) #u if n;k&;wx >/-;i/ (pvk) 
#U 7;i/*U>*ft£©£S#?#m<*tf Stt*. 
cn5©#Uv-jR*«#«T«?*3Wi. 58#)I> IE 

z. t fc«t 0 # u •?-%Gm®n\zmt?in\i&i<\ 

[0 0 7 2] *#W1C(4, 9MmttL*&G5&t*H?r 
* 'J -7-»«-«%S<i: LT, 8-96959 
a*fct44f I8¥9 - 6 3 7 7 0^«fcE«Snfctt» 
^ffl^ni^H. 09*.tf, 1, 2-y?DD/^>l;, 
PVK tfnJl/*;i/A\/-;i') , Bu-PBD (2 

- (4'-tert-79 1 ;i/7xn;U) -5- (4"-t*7 
x-;p) -l, 3, 4 v7V-;i/) , ^vj> 
6, DCM1 (4-v->7//^l^>-2-/^-6 

- p--7^^;U75y77 l JJU-4H-tf7» . TP 
B (f h77ir;i/7?yl» . t-fJU/y 
Lfc s 6>©£ffi^ntf&t>. ^©t^MJPl43 0-1 5 0 
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nm (ff£L<te4 0~1 0 0 nm) itntfgH. £ 

*'J7x^U>t*ZiU>i:-ri>. MJf«30~l 0 On 
m (J?£L<«4 0~8 0 nm) itfttf^>. 
[0 0 7 3] C©i5C. tfU^-^Mfltt. *X 

$ffl^TEL^^^-TS0iJ^^LT^5^ 10 
[0 0 7 4] «±WW*#ii?SBJ©EL!<iLTffl^£ 
[0 0 7 5] ELi4 5SMniS< fflgHH 

[0 0 7 6] £l±Oi5l:LTELl4 5£Ml$.Ltz 
5., ^(lSBJ^«)ST^5iaS4 6Rt;®2/t-y->^- 

^2/t>^ v^-->3 >K4 7 £LTtt. 10nm~ 30 
1 ii m (!ffiKH2 0 0-5 0 0 nm) OiP^CD^k 

[0077] ±m<D£?\zELm\m\zm><D 

1?, K§ffi4 650tS2;t7-M->3 >Bl4 7«&£-<: 
<«M (»tt<«^^6. 1 2 CCiSTWffig^H) 

[0 0 7 8] C^L-T^fiKL-^T^x^^h'J^XS 

mztiftLT, M[S]SS4 8^istte.ns. ^-mmrnrn 40 
^i^s«4 8 \z\m&mmftm2tt®m-etiz>Mft 

ffl|4 9a, 4 9b<fc, ^6$fc«»fecD««2r»«[ 
$#fc«JJ&T^-5*7-7^;U^-5 0#^f&3tlS. 
^©jffi^K4 9a. 4 9bttH^I|@4 3 £IS!Mg-f SiBsSt 

K4 9 a, 4 9bKiHfcA*y£A^©SS;$aj£^#£l*-T 
Ci:«W3{!lT'$.-5„ ?£jgSiJiUTttffilCt>!t#Ba¥9 
- 1 4 8 0 6 6^&&(;:!E«£ttfc<fc5£M ; W£ffl^-5 
Ci^T^S. * 5-7^^-5 OteHPill 0 50 
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2 KftJ&bfc&BKl^fiEStt*. 
[0 0 7 9] 7?7^7vHJ*Xg«£*H6]2 

gins i*«»ricsn*. #&*»iBTtt. ^ifl$r B i5 1 
[0080] *mmMm<DEL&7fimm\tm2(D£.5ti 

KljSDTlSjiO&ftSTFTatffiBSttT^S. IP*., 
*7*»«©+»K:fiV^'f 7f>^«TFTt, *y 
h*+U7ttAK»V»*«EWIIfflTFTt*Bi;iB*rt 

»&is«[***«wtia e l *>nz>. 

[0 0 8 1] 

K»t&n«B»ia»a50TFT*HRffcff«-r**ttK: 

[0 0 8 2] *1\ M4 (A) t*-TJ:5t, ^7X1 
£3 0 0±fcTJMl3 0 1 £3 0 0 nm©*3fc#jST 

■5. *fS««TttT*MJt3 0 1 t LTSftBMtajMts 
SMITHES. #77s*«3 0 0fc»T*jEF 

©^5ftjgg£ 1 0-2 5w t %£LTi5< i&t^. 
[0 0 8 3] Sfc, TS6M3 0 1 CD-get UT, 0 2 \Z 

stfcB i a ->^- xa>i4it R;f$©$ma> e. & 

\t*mWL&ffi-?Z.iL\Zt£Z><DT'5£mV J $>-?<. 
[0 0 8 4] ^CT*K3 0 1©±K:5 0 nm©JP£© 

0-100 nm©Jf $Ta&tl«A^. 
[0 0 8 5] -tLT, ^CDft^CiO^Sa^Jilli* 

'J ->U3>Mtt)^5) 3 0 2$Mt4. 

^fe7>77--;^ft{tfe^»S. *HSS0iJT'tt. X 
e C 1 J^fflWilt^U-f-TtSiUTMl: 

[0 0 8 6] ***WTtt«tttlBIUfc/^^ 
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[0 0 8 7] #3fcttflTrtt8ftK&*il*TFT©JStt 

yfflTFT©«tt**#**3i*BtT*rtlx. ttffiMff 
fflTFT ©fSttl «6AKS«KT»dc-r * C t & pjf£ 

*»Lc<<t7i»««»ni:<K ip*,. mst^stL 

[0 0 8 8] JfcC. 04 (B) css-r^se. UMkmnk 10 
M3 0 2 ±fc*fcJi*IStT&*«SR 3 0 35130 
nm©»Sl:Mt5. ^©I$IS10 0~2 0 0 nm 

(IfiKBl 3 0- 1 7 0 nm) ©ftHTS^tfA 

^©Mi3 o 3\ttttMbzmtsaTzmzm&K&%m 

[0 0 8 9] -?-UT, J t<D±iZl' r JZ hTX£ 3 0 4 
a, 3 0 4b£^fiEL. &9BI3 0 3 ^ttnM## 
1"S^«iE^7C^ (STF, nS^>6*7C*4:^5) £§sJ0 20 

**ig^Jl?«7^7.7^ > (PH,) 
i^ffiSffl^, U >£1 x 1 0" atoms/cm' OiSST^JlO 

[0 0 9 0] uffllgtJ; 5 ifiESns n S»IS 
3 0 5, 3 0 6fc«, ni?M«I%$* ! 2X10"--5 
X 1 0" atoms/cm* (ftjM&fctt 5 X 1 0" ~ 5 X 1 0 30 
1 ' atoms/cm' ) <DieSn?^£tl5 J: o \Z F-X»i£SI® 

[0 0 9 1] #{::. 04 (C) fc*TJ:5K. #SM3 
0 3*Jft£U gxiDbfcl 5«fcR-r37C*©fittfl:* 

tip. sttfls^att»«oftnss«^fttfA^A». *n 
*BbtttJS*ox*;^-'CfliWf 40 

&£. ««l3 0 3*Oltfc**U— !f-**Jil# 
[0 0 9 2] E©U— tf-3tCJ:*JF««7£*© 

£#*LT4 5 0-5 5 OTCgflECfMaSSfTJ-tfA 
lr>. 

[0 0 9 3] £ ©IS Kit) nS7M«M«3 0 5, 3 
0 6©Jggfl. BPS, nl^d«3 0 5. 3 0 6©^ 
HCSffiT* n !!^M^7C^£gsln LTW«U>$B«£:© 50 
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(tt^ffi) ;o;tii m\zTF 

[0 0 9 4] Jfcfc, 04 (D) (C^-ri^lC, i^ffiMS 
*K©:FS&«fl-£lfc*UT, &#©¥S#BI (BIT. 
3 0 7~3 10*Mn, 

[0 0 9 5] Jfcfc, 04 (E) IC*-T±PIC. f§tt!3 
0 7-3 1 0*«oTy-HMU»3 1 i***r*. 
y-M6BUJl3 1 1 tUTtt. 10~2 0 0 nm, 
b<« 50-150 nm©JP£©8sSS££tr*e»B££ffl 

nn«At>. cnowjiiiiB-ct>ffii«KBT«>A^. * 
mmmx'\ti 1 o nmjp©s{b*flsssR«£ffl^*. 

[0 0 9 6] 200~400n mff ©g«Bt£J£ 

fifcU /^-z>^Lty-MS3 1 2-3 16» 

srrs. c©y-hms3 12-31 6 ©seas*?— /t 
at, y-h««e««ttfc»«£nfc3i*iaL©fc«> 

©SB« (BIT. y-hE*tt»5) i*H©*WWMt 

[0 0 9 7] Sfc, y-h«SM*JI©i*W!tTa«L 
-T*Ci:*tSf*LH. y-h««©*m<*:L-T«&fcI© 

[0 0 9 8] ftjSWKtt. *>$W (T a) . 
(T i) , tU7f> (Mo) . ?>>/Zt> (W) , 
o A (Cr) . v'Jn> (S i) fr&atfftfcTG*-? 

ttttC7C**a*^to-B:fc^*K (««MI:HMo-W 
Mo-Ta^) . tfctt«[fB7t;*©-> l J-y-'f H 

tf-fKM «fl!H«Ct*«T!#4. ft*. flTffl^T 

[0 0 9 9] *5fc»«Ttt. 5 0 nmJP©SMfc*>y;* 
x> (WN) R&. 3 5 0 nmfO?>yXf> (W) 

[0 10 0] Sfci©P#, y-h«S3 13. 3 16li 

^n^nnmpfmmn^ o 5. 3 0 6©-8Bty-h 

&iftgg3 1 l*^l/T»ft*J:'5lC»iart'*. c©S^c 
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[oioi] %.iz, ins (a) \ztk?£oiz> y-sm 

S3 1 2-3 1 6$rV7.^ibTiES^WlCnMT»E 
i»7C3H (**SS«»JT?«U » £§S&]7S,> d-pLT^BS 
S*lS*»»«*3 1 7-3 2 3l:BnI5F«ii«3 
05, 3 0 6©1/2~1/10 (ft*«Cttl/3~ 

1/4) ©»*TU>a»*lraSft*J:5eiMrrs. * 

ftgjtcte. 1 X 1 0"~5 X 1 0" atoms/cm' (ftlSW 
I:H3X10"~3X1 0" atoms/cm') OiftWJ 

[0102] 05 (b) (c^T<t^tc, y-bm 

ffi^£g?J&T'l'v7. hVX? 3 2 4a~3 2 4c£jgfifc 

SglC >J >«£tf**fifc»W 3 2 5-331 £J£fi£T 
5. ^^Tt>7*X7W> (PH.) 4ffl^fc'f^>K 
-^SrefrW d€M©U>ciSHixio"~i 
X 1 0" atoms/cm' (f«$»l:H2Xl 0"~5 X 1 0 
"atoms/cm') t«t*J:5K:W»-r*. 
[0 10 3] COIiCi^TnftWaTFTOV 

f^ffiTFTTH 0 5 (A) OliTMbfcni 
*tt^ffi«c3 2 0-3 2 2©-g&£ST. ^©S^tlfc 

«1 5a~l 5dtt*fjrf 3. 

[0 10 4] 0 5 (C) \Z*k?&5\Z. W7,b 

TX!?3 2 4a~3 2 4c$^£U igffe^UvXh^X 
£ 3 3 2 £Jgj£TS. -E-LT. pS7*B<Ml7cX (*HSS 

6H£3 3 3. 3 3 4£^J&7£. (B 
,H.) Sffl^fc-f^F-^ftCfcO 3X 1 0"~3X 
1 0" atoms/cm' (R*WIC«5X 1 0 ,0 ~1 X 1 0"a 
toms/cm' /) SSt^S«t3fC*D>*^K]r5. 
[0 10 5] 4*, 3JC««««3 3 3. 3 3 4CttHt 
1X10"~1X10" atoms/cm' ©iSST ij >#&Jp 

t>3ft«±©»«T^iDSn*. ^©£J&. ^AJgfiK* 
ftTl>fcna©3F«tt«*tt££EPafcK*Kb. PS! 

[0 10 6]*C, l/yXhYX^ 3 3 2£Rfc£Lit 

!f-7--;P«fe. £fc«7»*7--;i' 
ft^HA*. 5 5 0"C, 4m?3<Dm!&m$:fi?. 

[0 10 7] £©£S*H«+©**ftS**l!ft?"*E 
t #SRT*5 . Jtttf ft 6 Itt %ifi'> l> T t>#ffi b T H 
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BSv*K>g?5HSSte 1 P pmJJTF. #£b<«0. lp 

[0 10 8] JfcK, SttflsX836*»7Ufc6 3 0 0 nm 
m<D>?-V&nZ 3 5£^fiST5. y-hE«3 3 5© 
tmtl/Ttt, 7JU5^^A (Al) Xtegl (Cu) * 
(SlJ&i: LT 5 0 - 1 0 0 ) £74 

2 11(0*51:. X-f -y7>yfflTFT©y-httS3 
14, 315 (H3©y-htil 9a. 1 9bfcfflS7 
10 5) **«»C»«-r*J:3fc»J«-r4. (H5 
(D) ) 

[0109] zo>£ots.m&t-rzz.tX'5 ! -h&m<D 

5. BP*,. ■lO^SSJiSAl 0-f>7K± (Set 

*««©B**im4firoT*&T*s. 
[oiio] 06 (A) t-^7J;3ic. jmiM 

*fofiK3 3 6£^J5£7*. »lllBlftWl3 3 6tbT 

£frttitf81K£ffl^tt«&^. KJ¥«4 0 0 n 

m~ 1 . 5 MBi:r*l«ai/i. *HJfi0dTtt, 2 0 0 n 

mjp©aft»fta#ito±fc 8 o o nmmomimmm 
[oni] sec 3~i o oxofcmzttsnwn. 

4>T\ 3 0 0-4 5 Ottl~l zmNHDmwmz'tt^ 

*mimm*fi?. £©i6fcm»fcBS£*i;fc**fc 

[0 112] ft*, *^kffla«^lllBI«»«3 3 6 
£»Jfc-J"*rafc:A*rrt>AH. HP*,, 2 0 0nmi©i 

fl:«flai*«ts»«ufc«T±e©j: 5 k**<miss 

frK *©ftT-^0 8 0 0 nmJP©K<ti£Xlt£)*J*lx 

[0 113] jfcfc. gllffl&;»St3 3 6fc*fLT3> 

y-XE*3 3 7~3 4 0 £. 
F U-f >E8 3 4 1-3 4 3 *»«JE7*. ftfc, 
WTtt £©*«£. TilS5;100 nm. T i £^tf7 
40 ;U5->5AK53 0 0 nm. T i R 1 5 0 nm*^Aj» 

[0 114] *l:. 5 0~5 0 0 nm (ft*65C«2 0 
0~3 0 0 nm) Oi^tSl^7y^-v3>l34 

4t»arr*. l^y-^-^g^ 3 

4 4 tLT3 0 0 nmW©SfllS8^3iJ!lBiSrffl^*. i 
y^->3>!4 liB*©*MBf*ffl^*i:d:*«pI« 

50 [0115] ft*. aft«Mba*ii©»jacftioTH 
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T% SfSlAyi^->-3>SI3 4 4©®lfl#&#£n 

s„ -e-ntisi^ic, i m^mms 3 6 c^io^tife 

[oi i6] &tc, me (b) ic^-f<fc5(;:#ffiisfi&fr 
•natfu-rsK. #U75h\ 7?u;k bcb 10 

mmzmnrcT? vMm*. u>. *ss*«-ettTFT 
t j: o n*a«*+»KSFafl: l 5 si«jpt7 

*b<«2~4 W in) t-rn«A^. 

[0 117] «2«nN>lHR3 4 S&^JSl^y 

M->'3>R3 4 4l:HH>E«3 4 3Cit43 
htf-^Sr^fiEU PiSf«ffi3 4 6 &Blfr?Z>. 
*mffi&mZWmnffi3 4 6 tLT3 0 0 nmmOTJl 20 
5 (lwt*05 1 ^>^^#Lfe7Jl'5z:'? 
A IS) fcis, 3 4 7 «GI&-f -SH3!i««© 

[0 118] 0 6 (C) IC^-TiotC. 7;i/*'J 

T» ^-©±{C 1 0 0 nmJP©ELJf 3 4 9£XfcT>a- 

[0 119] **j(g«T?tt, e6S8#£jST#UT-* 
#$#5»<kLT, *KfM¥8-9 6 9 5 9#&$8£fctt# 30 
M¥9 - 6 3 7 7 0 ^&$8tcK«Sft£*ffi£ffl^5. 
0«*.tf. 1, 2-^DD/?>l;, PVK (#'Jf- 

, Bu-PBD (2 - (4'-tert- 
7 > ^;U7x-;U) - 5- (4"-k'7izW -1, 
3, 4-**W7"J-)\') , ^-7"J>6, DCM1 

(4-yyjy^f l/>-2-^fA- 6 -p-v*^ 

;P75yx?u;u-4H-tf7» » tpb {y-hyy 

[0 12 0] **JSWettELl3 4 9 £±125! 40 

H. tt^f&iSB, jBLtftSB. iEJlSAS, «?BJhJI 

[0 12 1] ELI 3 4 9£goT2 0 OnmJP 

WMBJ^mMT/cC€)|©S3 5 0 £»]£•$-<&. *^JS0ijT* 

[0 12 2] ftttlc. y^XvCVDftfciDftflia* 
IfiliS2/t7y';—>3 >^3 5 1 £ 1 0 0 nm© 
mZ\ZMfc$Z>. ^<0S2/t- r y'<-y3>l3 5lB 50 
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ELH3 4 9e*#«*&tMT«. *fc. ELJ13 4 

[0 12 3] ^5LT06 (C) fcjj?TJ:3£flliS07 
T% *Hi£«fij07^'r^7'VhU ?7£!ELSjKgS 

a. ia*«fc*itTfa<B»iaiia5fct>«*tt*«©TF 

[0 12 4] *-f, «a»fl5***«£*fc^J:"5R:* 
» h*+U7aASft»S-a-*»jfi*#-r5TFT*. 

ESjieiss^^^-r -s c mo s eiK© n *)imr f t 

2 0 5il/TfflV»5. &£. Cdt?V^K»lElKiLT 
«. y7H/y7^, K>k>7*. 1J->7 

[0125] ^mmmom^. me <o 

lC, nft^H2 0 5©ffiei!i, V-XM3 5 

5. KH>««3 5 6, LDDl«3 5 7Stfft* 
;Hgrt«*3 5 8*^*, LDDSS3 5 7 te^- h*6 
&BI3 1 l^LTy-h€S3 1 3tIftoTl>5. 

[0 12 6] HK>I««©*l:LDDiH*S»rtL 

C©nft^;HTFT2 0 5 li^^m^filSfe 
fc*«*fit». ft-aT. LDDI*3 5 7B^il:y-h 

[0 12 7] CMOSIslKOp^i'^^TFT 
2 0 6(1 *y h*+U7aAlC«k3£fl:a»»£SK& 

6, nft*JHTFT2 0 5 t^tCL DD®«£te 
It, *y h**U7**$£iSU*£ifcBl<£T£.5. 

[0 12 8] »I5Ig§©^Tfe^>7'J>iy*[iIK 

£^/jffi]tc^*Sit*t8itn5.. BPS, y-7S«iHH 
>«*©t9:S!l*«An#fo*OT*-5. $SJC, *7*8t 

5f > ^ffl t f t t mm umm t f t © + rass©««i 

*Wr4TFTSE«"i"*Cd:*»a*L^. 
[0 12 9] t^oT. -y->7U>^HIK£^-r-5n?- 
V^;US!TFT«, HI 0Cw-fJ:5tt«liB«DTFT* 
iit5Cti5«ISLV>. HI 0C*r«t5lC, LDD 
««9 0 1a. 9 0 lb©-S&&ty-h*6&lg|9 0 2*^- 

bry- hmiS9 o 3 -©^*ttm«ESij»ffl 

TFT2 0 2©KiT^fcI0f*»), *>^U>y 
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BB©»£tt? : 1r*;i'»JS««9 0 4 £SEtHBT«tt5 
A#J|&<&. 

[0 1 3 0] fc*. £BK:i*B6 (C) ST^lt 

6. 01, H2Ttt«ufc«t5ca3tit**-r*»iaias 
**fflt»TELji*«H^iBicitA-r*. ^©e&. en 

ffiB©l*BS*BttBB»fcbfcD. l>3«C!Rfitt*m 

10 

[0 13 1] Sfc. ELB©*tAB8**£7L)fcS, * 

>MJ— *y h : FPC) SBiOttttTBfi£ 

[0 13 2] ££T^liaW©7£7V7'-?MJ77.S! 
E LSSgg©«J5££0 7 0«tflH«ffilr>TK9!-r«. 
*£»«©7*^7TMJ2XfflELSiSgfitt, # 

h{HKS)iHis§6 o 3 1. v-xbbbbB6 o 4 tuns 20 

*JHTFTT*D. y-h«BB»@B6 0 3i« 
tlfcy-hE»6 0 6, y-X«B»BB6 0 4fc»« 
*tlftV-7S16 0 7©£jftKEB;*ttTHS. * 
fc. X< 7?^fflTFT6 0 5 © H U-f >««*«B 
fflTFT6 0 8©y-hic£M3nTV>«. 

[0 13 3] S6fc, mgitaffllfflTFT6 0 6©7-X 
Btt«Bft£B6 0 9fcSH*£tt4. **J&0J©<k5& 
*jtTtt, 6 0 9 (*> EL*?6 10OV- 

XfcftBSft. *fc. BBBBBTFT6 0 80FH 30 

xr«EL^76 1 owmmztiT^z. 

[0 13 4] mmUfflmTFT 6 0 8#n^*;HJT 
FTTifeSi^ HU-f>CEL^76 1 0 ©Bff #B 
n*. Sit, t««»/ITFT6 0 8««p 
ft^MTFTT^Sf^, FH >KEL3|?tP6 1 
0 ©B8#B£tt£ttM3tl<5. 

[0 13 5] -f-LT, flBAUJfcB^ &&SFPC6 1 

BEB) 6 12, 613, Rtf«il«if&i68 6 0 9 fC&B 
$nfc»IEi6 1 4*<&ttS*lT^-5. 40 
[0 13 6] tfc, B7fcjjRbfcELBii«BB©®BB 
jfc©-BSH8fcwf. **i«CELaS«ltt. V 
-XffiiJIE«ilHlSS7 0 1, y-hBEBBB (A) 7 0 

7. y-hBBBBB (b> 711. a^7 o6^t 

LTH*. JSC*, *««»+fc*V»T, BttBB&nty 
-XB»BBB**tfy-hBBBBB**»fcBWT 

[0 13 7] V-X«B«BB7 0 1 tt. ->7 M/5>* 
^ 7 0 2. KJ^7^7 0 3, A'777 7 0 4, 

7u>yHB fbb) 7os$i 50 



ATlr>4. y-hfflB»0B (A) 7 0 711 x 

7F1/-/W7 0 8, KJW/7^7 0 9, A'77?7 
1 0£BAT<^5. y- hBBttBB (B) 7 1 1 fefl 
BXtBKTft«. 

[0138] H CT">7 h 7 0 2, 7 0 8 tt© 

»*ffi**5~16V (ft*»KttlOV) T*0. SB 
SBJfc-T 5 C M O S BB fcffifcn* n ^ f *;H!T F T 
tt06 (C) ©2 0 5-Q7fi2tlZ>m&tfmi>T^Z>. 

[0 13 9] it, l/^y7^7 0 3, 7 0 9, Ay 
77 7 0 4. 7 1 0\t->yh\y^X^tmm\Z. 06 

(C) ©nft^STFT2 0 5 S-^tTCMO SEB 

y-hE^s^7;uy-hffijg, 
h u y>y- h^jgt^ofcvj^y- hsiai-rs £ 

ttt, &BB©{f!«tt£fl±Si*-£±T#aT;&S. 

[0140] *fc. u->7'j>yiaB7 o 5«:y-x« 

«£Fl"f >BB*»E«T*±, *7«««*<£B-r4 
&g#&5©T, 01 0Onft^JHTFT2 0 8 £ 
&ttCMOSHBtfBLTV>«. 

[0 14 1] Sfe, H^§157 0 6tt0 2CjSL-£«iS© 
HPStSrEgTS., 

[0 14 2] ±E«fifctt, B4~6fcjj«L-fcflsB 

IglCftoTT F T Sff BT* £ £ fc «koT*Efc*B 
-rsni^T**. St. *£Bfl?ttBSB£BBB 
BO*rtO*SlTH5it, **KB©ft«Igfc:fE* 
tf. *©BKt>«**MMiaB, D/A3>A-^BK. 
^-^7>7Ih1B. rttjEBBfc£BBBB£l*©BBB 
B*B-B«±fc»*f *Jlt*t?IBT*0, S6tB 

[0 14 3] $^C. **BB©EL£jS8Bfc'3^T 
011 (A) . (B) *ffl(r»TBB-r*. &*. 
J&CT07. B 8 TffllrJfcJff *5lfflt« c t tf 5. 

[0 1 4 4] £« (TFT©T©Til6!K$^tr) 100 

10 0 1. y-XBBBBB 1 0 0 2, y- h«Kj|el 
Bl 0 0 3**J&*£nTV>-5. *tl-en©BI!ilHlBd^ 
©&«EiHtt, mmUU 612-614 SriSTF P C 6 
1 lfcMOnaWS^tSSBSft*. 

[0 14 5] £©££<!>&< ifcBBB, »SL-<ttK 
KlHlBRtf H?iiSE£ Btr J: 5 K bT»l^3S« 1 0 045: 
fc*. 0 0 4\$&mm (->-;WM) 

1 0 0 5ICioT. 777>r7vhiJ^xa«l 0 0 0 

5. d©£^. ELB?BX£lcBEBB£mi 0 0 6 
fcSASnfcttBifcO, *MW»&BBS*i*. 
[0146] *SlffifiSlT*tta«fSJ 1 0 0 5 t LT 

3KBfttt©x#+^BttB«BV»««i. 7i"JW-h^ 
BBBCftBSaSfflti-BCfb^TBt?**. Sfc. EL 
B©BBtt**W* »flie«fl;ttBK*fflv»* ^ £ *>T# 
So fib. ?TB«:B0BB. *»*BBbftV»«BT* 
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[0 14 7] ^ftfffflTttttfflStt 1 0 0 4 t 

7*77-4 J^YWT^W&l 0 0 0 £©R3©«gfl£P«in 

0 0 6fcttS*Jtf***«UT*<. 

1 0 04OMJ («B!£niIM) fcttHl. 0 2 TI^L 
ifciSCiEftfill 0 0 7S^7-7^M-l 0 0 8 
#RttSn-Cfe!J. **iSfiSJTttii5t«[ 1 0 0 7 tLT 

-7-fM-1 0 0 8i:LT#& »fi*&ttl»e©K 10 

[0 14 8] 011 (B) C^-r<t5»C, 

6*1, *n&tt±T»«l 0 0 9£#iIfiffi£LTV> 

[0149] III 0 0 911 1010 ICS^, 20 

WK»«*n*. %mmm 1010 bibs i o o 9 \zm 

Xhttftl 0 1 U^LTFPC6 1 i\z%%mz&i& 

&*5, CCTttSiffill 0 1 0 tC^TlftBJ 
Lfc#, ffi©»if£iBigS6 12-61 4fci^«ICbTFP 

c 6 1 1 \zn%mz&m-zti2>. 

[0 15 0] £U:K9JL-fc«fc"5fcHl 1 C*-Ttt«tt. 
FPC6 1 lS*«««©^fcttarrS££TH** 

CB«€**-r*j:t3*»i?€r«. #9J»«+Ttt, fp 

S.. BPS. 7^?^^vh"J^X»«i»iRiaStRt*« 
D^fc-B-fe^Fa (FPC#IMfN:tSnT»r»Stt«S* 
tS) SEL**8«tJt«bT«r»*. 

[0 15 1] [*ig^J2] **JM!ITtt. Hii!t©*/&£ 
0 3 (B) CSUfc*^tft^:-5t><Di:Ufce»l*01 2 

c^-r. 03 (b> \ZTtkLrz--o<Dw% 

*M*ifc*J:3eEirrs. BPS. H 1 2 fcjR-T J: 9 

\z. mm&&m2 1 3 s»tt-rs-^oiii*mT*aft 

**. H*l*iCB«Sn*TFT*jfi<SStt*0* 
[0 152] :©J:5&MitnH iOiS^iffl^H 

5. 

[0 15 3] fc*. *SUSW©#|fi£lijlSg^J 1 ©f^SSl 
[0154] (*1KM3) mmmi, 2X'\thyf^- 



TFT tfWW9fcttfl»**#aTFT> *JfHT*«L 

T-^fiK $ ftfc t> ©T A 

[0 15 5] ffi**#STFTttlS**thy7 r $'--h 
S!TFTJ:t)t>*a:<Ua«r»*jfiT*-6fc«). #R5S9! 

#£J60!l©*lfi&«, £%0<i2. 3 0HfftO*« 

t fe a ft ca*£*>tt* ^ i*t?rifi"c* *. 

[0 15 6] CSIS£«SJ4) 0 3 (B) THELSwSI 
©■*fc£l>TX^ v^>^JITFT«-T;l/^y--MII 
jftfT* d £fc«fc 0 X-f -y^>^fflT F T©:t7m»i 
*«J*U «»«*0^»tt*#l»UT^*. L^L& 

K *©*£, 01 4l:*-r«fcplw, *-fy?>^fllT 
FT 2 0 1 © h* K XCMtTiSIMiffl T F T 2 0 2 

©y- h tjmtzw&em 1301 smk-ts zLt\zu 

[0 15 7] ©«/&«, jHfifll~3® 

S. ■*l*Jfcfia*e**«Ktf6n*«»T*oT. TF 
T«ifi-t>ELlO«»»fclB3t*llDit* , b©T?»4!te^. 

[0158] tmrnw 5 ] hjs^j 1 -m, ^ustssii 

TRET*. 

[0159] *mmwv\t. #s»a»^i«Lfc 

#B8¥7 - 1 3 0 6 5 2*&*fcE«3ftfcft«* 

[0 16 0] Sfc, ttJMki8«»*7b&aT. ISAft 

#M¥1 0 -2 7 0 3 6 3^gb<«!ffMsp8-3 
3 0 6 0 2#fcB*Snfctt«fcJ:0«asyy^U> 

[0 16 1] *fc, *HJBACi51*B¥l 1-076 
9 6 7 0W«fHmiKE«S*lfca«*JBV»TTFT* 
»J*l/Tt>jSHr». 

[0 16 2] fi(±©J:3C. **«lC*Lfcff«l8 
tt-jlifSfisjT'&oT, H2XI*Jfc]Ml©B6 (C) © 

[0 16 3] ft*. **ffi^©ttfi£tt. HJSfiajl-4© 

[0 16 4] mM6] EL 
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[0 16 5} n-ui/mmzftoms* ^v^yvm 

TFT©V-*E«Ctt7:J-n4fflM»a*3l&*l» t©» 
hMEEtttZ. tLT, «S$iJ»fflTFTTEL^t 

[0 1 6 6] xv^M&ffiJ^fr?*!^ 7i-n^ 

[0 16 7] EL^tt^^lCjt^T^fCfS^jg 

Banska, *aTK»-r*c:t*«PiiBT?*4. to 

1 7l^-A£«»©1*77U-AC#*JLTI«Si 
[0 16 8] IOJ;5l:, ^aSSWtt^WifiJcH-r* 

[0 16 9] (**«7] EL***«»4i*3tKJ;D 
fc. KttattMEw£Bt2B*©%ettfr>TB«£w« 
ei/ty?7'f h t©£, ELSiil 

[0 17 0] LfrL&#£. ^BCELBSSBSSa* 
« $ B ffffttfiS < ft < T t> +» KBIT * S *<. $ S 

[0 17 1] ELB©5fi3fctt«?"«*»fc:.kc>TBfl;-r 

i 5 fcflu l^UzSfettT L * 5 £ , BWJfTttBB 

[0 17 2] fffli^&SgCf^T, #SlfgBJl©EL 
*S©g*fcj£:i;TELB©B#»«*B*.*««*» 

*»<•. toe*. *WIW© EL 

[0 17 3] fcfc, ^S5©KSSS:^a-r5-fe>U— t 
LTtt. CMOSt>f-^CCD§4fflM:i:*«t 
g*. CMOSt>f- tt&»©jft«SB^TEL«j* 

C C D L t 7 ^5 E L Si8 
BCMOttttTfc&^L, EL«*gB£S;SgB«*:LT 
fflHfct?8iO-»CCCD«CMOSt>^-SR 
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[0 17 4] i!5L-T^»OW***«»H"*1r>U— 

*«fc*©Eitt«:Rt*. tntio^aowsscisi; 

[0 17 5] ft*. **jKffll©£i$t*. *1I&«1~6© 

^rn©*fS t *> i * tcffl^fctJ-xsissf s c tim 
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